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ABSTRACT 

This guide is designed to help school administrators, 
teachers, and school board members see the benefits of cooperation 
between vocational and academic teachers. It also looks at the 
barriers, examines models for cooperation, and describes exemplary 
practices. The guide considers the impact of cooperation in the work 
environment and provides a framework for teacher cooperation. 
Barriers to cooperation and principle? to enhance cooperation are 
lised. Successful illustrative practices for integrating academic 
and vocational education are grouped into five categories: those 
occurring (1) within a single class, (2) betw ^n two classes, (3) 
across a school, (4) beyond the school, and (5) at the state level. 
Guidelines are also suggested for the support roles to be played by 
principals, central office staff, the state department of education, 
community employers, and teacher training institutes. Summaries of 
two guides for teacher cooperation and an annotated bibliography are 
appended. (YLB) 
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INTRODUCTION 



In a number of school buildings across the country today, one can find banners 
proclaiming that they care about excellence in education. While school 
improvement efforts are being developed in some schools, they seldom seem to 
include the area of vocational education. For vocational education to be 
included in the excellence movement, it must be shown to be an integral part 
of the totdl education system. One way to do this is to demonstrate that 
vocational objectives contribute to the overall education of today's youth. 
Another is to help vocational and academic teachers learn to '-'ork together. 
However, working together is not something their schooling has prepared them 
to do. If this cooperation is to occur, new initiatives are needed. 

There are at least five reasons for vocational and academic teachers to work 
together : 

1. Recent research shows that vocational students often perform 
inadequately in basic skills. By working together, vocational and 
academic ^.eachers can help reinforce basic skills development. 

2. Vocational students are sometimes taught facts and processes, without 
understanding the concepts underlying them. By working closely with 
academic teachers, vocational Instructors can better explain these 
concepts . 

3. Academic teachers often complain that their students fail to see the 
relevance of the material they are being asked to learn. 
Collaboration of academic and vocational teachers can help students 
see the real-world applications of their academic subjects. 

4. In today's workplace, employee teamwork is valued. Employers 
consistently site a cooperative attitude and ability to work with 
others as a very important element in employee success at all 
levels . However , outside athleti cs and extracurricular activities , 
schools seldom teach about teamwork. In schools where acade^iic and 
vocational teachers work together, students can observe meaningful 
role models of cooperation. 

5. Teachiiig the same discipline for a number of >ears becomes boring. 
The excitement teachers feel when working together across disciplines 
can help reduce burnout. 

This cuide is designed to help you see the benefits of cooperation--and the 
barriers. In it, we examine models for cooperation and describe exemplary 
practices . 

The guide is intended for school adirinistrators, teachers, and school board 
members . 

2 
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EXTERNAL ENVIRONMENTS 



The United Way of America's for .coming book. The Future World of Work , 
portrays a changing work culture that inclvxdes "a wide array of largely 
self -managing structures: networks, multi-disciplinary teams, and smaxl 
groups* The traditional top-down authoritarian management style is yielding 
to a networking management style; each employee is a resource for every other 
employee and each worker gets support and assistance from many different 
directions. " 

John Naisbitt and Patricia Aburdence, in Re-Inventing the Corporation , talk 
about new corporate structures involving cross-disciplinary teams and 
partnerships. Jeffrey Hallett, in his new book Worklife Vision contrasts 
traditional workplace organization, which was based on competition, with 
modern organization, which is based on cooperation. 

These are just a few testimonials to the increasing attention being paid to 
cooperation in the workplace, cooperation for which educators must prepare 
young people. 

How can educators do this? First, teachers can serve as role models — examples 
of good teamwork. Second, the public must recognize that teachers need not be 
experts in a field or have all the answers. In a society whose knowledge base 
doubles every 10 years, this expectation is no longer realistic. However, 
teachers can help students recognize what they don't know, obtain the 
knowledge and skills they lack, and to appreciate the interrelatedness of 
various disciplines. 

Teachers can also help stuJencs prepare for the future workplace by teaching 
them how to set group goals and priorities. 

Some of the schools the author has visited this year have modeled good goal 
and priority setting. For example, several high schools in Idaho's statewide 
Basic Skills Project have identified a need for student;* to improve their 
written coinmunication and have developed ways that all teacher s--both academic 
and vocational--can join forces to require written assignments that meet 
preppecified standards 
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FRAMEWORK FOR COOPERATION 



A conceptual franiework, such as that shown in figure 1, can be useful in 
identifying the factors that influence cooperation between academic and 
vocation?! teachers and the student and teacher benefits resulting from it. 

As we have seen, the future workplace requires cooperation rather than 
competition, skill in acquiring, rather than remembering, new knowledge, and 
practice ix:. solving problems. 

Such workpl^^ce skills can be developed today by teachers who are willing to 
learn them and by administrators who act on the belief that cross-department 
cooperation is oeneficial to teachers and students. 

The need for cooperation comes not only from the workplace, but also from the 
nee5s of students and teachers. Teacher needs include those for job 
satisfaction and the rewards of seeing students see relevance in what they are 
learning. Student needs include the need for applying what they learn and the 
satisfaction of working with each other. 



4 



FIGURE 1 

A FRAMEWORK FOR TEACHER COOPERATION 



Local 

Administrative 
Support 



Environmental Influences 

o Workplace Need for Cooperation 

o Student and Teacher Needs 

I 
I 
I 
I 



Teacher Cooperation 

o Sharing 

o Teaming 

o Staff Crossover 



f 



State- 
Level 
Support 



Teacher Benefits 

o Increased job satisfaction 

o Increased ability to teach 

basics and theory 
o Real'world applications 
o Positive school climate 
o Increased array of teaching 
strategies 



Student Benefits 

o Foundation for lifelong learning 
o Improved basic skills 
o Increased transfer of learning 
o Ability to see the relevance of 

otherwise unrelated subjects 
o Ability to work in a team 
o Wider selection of courses 
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Th: recognition of the importance of teacher cooperation in order to help 
students then needs to be effectively commur^icated to teachers, just es 
business leaders reed to establish and communicate a vision of what is needed 
and establish priorities and strategies for achieving it (as described by 
Peters and Waterman in their book In Search of Excellence ), so do school 
administrators . More details about this are provided in Chapter V. Support 
is also needed at the state level. In many states, however, vocational 
education staff meinbers seldom see or interact with others in the department 
of education. As a first step, these staff have to learn about one another 
and examine how they can work together to support an students. Once this is 
done, language arts supervisors can provide workshops to vocational and 
academic teachers explaining how to enhance written skills, regardless of the 
subject area taught. With local and state support, high school staffs can 
creatively demonstrate cooperation. 

In their publication from the National Center for Research in Vocational 
Education, Techniques for Joint Effort: The Vocational -Academic Approach , 
Pritz and Crowe describe three cooperative models: for sharing, teaming, and 
staff crossover. In sharing, academic and vocational teachers use the same 
curriculum plans and resources. In teaming, vocationa] and academic teachers 
develop a correlated course of study and share teaching, in staff crossover, 
teachers exchange roles and may teach each other's classes. 

In presenting this framework, we recognize that teacher cooperation is 
unlikely to be enthusiastically embraced unless teachers are convinced that 
there are real benefits not only for students but for themselves. Therefore, 
it is important to note at le st four teacher benefits that can be 
demonstrated. First, vocational teachers learn effective strategies for 
teaching basic skills and for teaching the theories that lie behind 
occupational skills. In return, ecademic teachers learn to help students 
apply their basic skills to careers that interest them. 

Increased cooperation can lead to a general sense that teachers use working as 
a team to build a positive school climate and attain schoolwide goals. This 
feeling of teamwork can be fun and generate excitement in teachers who have 
become bored, frustrated and lonely. Finally, teachers can acquire new 
teaching techniques, as did one high school math instructs, who worked with a 
drafting teacher to develop computer iztid applications of math. 

All of this discussion abOMt teacher cooperation would be pointless if it 
failed to have positive benefits for students. A payoff for vocational 
students should be an improvement in their basic skills applications and in 
their ability to transfer learning across disciplines. Academic students 
learn real-world applications of what could otherwise appear to be unrelated 
subjects. Students in both tracks learn the skills '^f cooperation, and, where 
equivalent credit is available, students can choose from a wider selection of 
courses. 
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Barriers to Cooperation 



Site visits and interviews with acadendc and vocational teachers in schools 
where there is a commitment to working cooperatively have revealed a number of 
potential barriers to teacher cooperation, many of the same barriers were 
identified during the Idaho Basic S'^ills Project summer workshop. They 
include: 

o lack of administrative support 

o inadequate time for meetings and exchange of ideas 

o feelings of isolation and uninvolvement among some teachers 

o unwillingness to step outside of one's own discipline 

o negative attitudes and -finger pointing" among some teachers 

o increased state graduation requirements involving more academic 

coursework 
o the threat of change 

o concern about extra work involved |||^ 
o perception that cooperation is just another passing fad 
o increased costs for staff development and teacher release time 
o limited educational backgrounds of some vocational teachers with 
restricted certificates can create anti-intellectual biases 



Pr inciples Enhancinq Cooperation 

Schools striving for better cooperation also had insights about what is needed 
to facilitate cooperation: 

o adequate time for teachers to rlan and work together 

o strong administrative support anc direction 

o teachers * self-confidence 

o trust and respect for the other teachers* competencies 

o an open environment that encourages experimentation and allows for 
failures 

o teachers* awareness that cooperation is expected 

o schoolwide recognition that change is slow and sometimes painful 

o the joy of seeing students accrue benefits from teacher cooperation 

o contributions from, and appreciation of, the local business community 

o personal recognition oy administrators and those outside the school 
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SUCCESSFUL ILLUSTRATIVE PRACTICES 



Successful practices for integrating academic and vocational education can be 
grouped into five categories: 1) those occurring within a single class; 2) 
between two classes; 3) across a school; 4) beyond the school; and 5) at the 
state level. 

1. In Class 

o In a math clasa, students are required to measure the same lengths 
with several measuring tools that are jsed in home economics. They 
study units of lenrth, compare the quality of tools involved, learn 
to double-check their calculations, and master methods for measuring 
dif ficult-to-reach areas. Measuring devices include tapes, 
protractors, an<* T-squares. 

o Teachers in a Priiiciples of Technology class show videotapes 

demonstrating how concepts from physics are being used in various 
occupations , 

o A math teacher uses Ohm's law as an example in the algebra class. 

o A language arts teacher wants students to understand roadblocks to 
communication. She explains different types of roadblocks such as 
ordering, threatening, preaching, blaming, psychoanalyzing, and name 
calling. Each roadblock is put on a note card and students are given 
one to roleplay, using their persOLal or work experiences. 

o A home economics teacher asks students to plan and prepare an 
unexpected meal for someone special in 30 minutes using only 
groceries on hand. Students must n&>e brainstorming techniques they 
were taught, and evaluate two or three possible choices, 

o An industrial mechanics class has students learn sequencing to 

perform a job skill at the same time that they practice written and 
oral communication. Students select a skil 1 to demonstrate, write 
out step-by-step instructions, have another student observe th"m 
following the directions in proper sequence, recite the directions 
(checking for grammatical errors), and then give oral directions to a 
different student to see if that person can perform the skill desired 

2 . Between Classes 

o Vocational teachers make up a weekly list of occupational terms that 
students must learn to use and spell correctly in their English class 
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In electronics class juniors study direct circuits, while in science 
they analyze electronic motors. 

A i^usin«?ss education teacher pr< vides a sample form letter and 
suggestions for agriculture students who need ;:o write away for free 
or inexpensive farming materials. 

Science and vocational education teachers work together to dev< lop 
and operate an environmental science class in a 40-acre woodland 
nature preserve. Among other things, students construct salmonoid 
egg-hatching boxes and establish a migratory fish run in a local 
stream. Biology and botany clasr**" -^c-tily crees and plants, which 
woodworking and metalr classes ma k with specially designed plaques. 



o Vocational students are *sted in math, and those with low scores are 
tutored twice a week by volunteer students from their particular 
occupational areas. Each student has a list of skills to be mastered 
and can proceed at his/i^er own pace. 

School Level 

o Academic and vocational teachers have set up a schoolwide problem- 
solving program for students, and a file of problem-solving exercises 
has been set up for teachers in the staff resource center. 

o In a schoolwide oral language project, teachers agree to help 

students spot and overcome the use of double negatives, incorrect 
verb tenses, and improper usage. 

o Recognizing the need for students to use better study skills, 

teachers at a junior high school write a one-week curriculum on study 
skills for use by all teachers in the first week of school. 

o Vocational teachers condu 't informal classes several evenings for 
other teachers who w >t to learn more about a vocational area. 

0 The Basic Skills team in Idaho distributes problem-solving posters to 
the rest of the faculty who display them. Charts explaining the 
elements of good writing are also used. 

Beyond th e School 

o Seniors iniierested in learning the math needed for a technological 

society receive instruction from their vocational -technical teachers, 
who invite local tech-college instructors to consult with them and 
their classes. 
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0 As one way of gaining first-hand experience in writing, students in a 
cooperative office education program interview secretaries or general 
office workers and request sample letters and memos for review. 

0 Students enhance basic math skills by preparing a monthly budget to 
determine how much money they need to make in their entry-level 
positions. Families support the project by helping students 
determine costs for utilities, insurance, ana other monthly living 
expenses. Others in the community are asked to provides information 
about prices. 

State Level 

0 Interagency articulation seminars initiated this year in Idaho bring 
together key staff from the State Department of Education and the 
State Division of Vocational Education. This group has planned and 
initiated a statewide Basic Skills Project in ten districts and is 
discussing Principles of Technology, Applied Math, and Applied 
Communications . 

o A one week Linear Measurement Unit, developed by the Basic Skills 
Project in Idaho, has been distributed to all trade and industry 
ins ructors in the state, as well as to all Basic Skills team members 
in 10 districts. This unit can be tauv^ht in math or vocational 
courses to fill the gap found in students' understanding of 
measurement. 
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GUIDELINES FOR SUPPORT 



If collaboration between academic and vocational teachers is to become a 
reality, principals, central office staff, the state department of education, 
community employers, and teacher trainiug institutes have important support 
roles to play. 

Principal 

Recent research on school effectiveness has demonstrated the critical nature 
of the principal's role. As the school's visible leader, the administrator 
can offer essential enthusiasm and support for collaboration between teachers. 
More than that, he/she can and should: (1) help teachers see the payoff to 
students and themselves; (2) identify and form a team that can help plan 
strategies for breaking down barriers and building teamwork; (3) provide 
adequate time for teachers to plan and work together; (4) recognize and reward 
teachers who demonstrate good teamwork; (5) encourage teachers to trust and 
respect their colleges' competencies; (6) develop an environment that 
encourages experimentation and allows for failures; (7) make teachers aware 
that cooperation is expected and will be built into their evaluations; 
(8) identify staf f-deve-opment needs related to cooperative moaels an-i 
processes; (9) rvaluate teacher cooperation each year and build in 
improvements; (10) develop a set of local policy procedures for a-^Ming 
equivalent credit in academic and vocational areas when such arrangements are 
desired; and (11) keep the central office staff, parents, and community 
informed about these changes and their benefit to students. For several 
excellent examples of procedures for U.r.Lng "11^°"'^^°°.'^"°" , 
see Appendix A. It contains a summary of steps contained in an Administrator s 
Handbook for Assembling a Basic Skills Team and St arting a Ba^ic^^ills 
p^^^^^ .n^ in A Step-bv-St e p Guide t o In tegratinc; Science Concepts and 
^^^^fel^al Skills in the High School C lassroom; The Sandy Union High School 
Experience 



Cutral Office Staff 

The superintendent and central office staff need to consider some of the same 
points mentioned for the principal. In addition, they should: (1) work with 
the school board to prepare a district policy that encourages teacher 
collaboration; (2) establish policies and procedures regarding the awarding of 
equivalent credit; (3) ensure that academic and vocational supervisors meet to 
discurs how they themselves can work tcgether; and (4) develop strategies to 
allov curriculum, consultants a wider audience of teachers than those in a 
single discipline. For example, language arts supervisors should be 
encouraged to help vocational teachers improve the technical writing skills of 
their students. 
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State-Level Staff 



Vocational and academic support staff from the state can collaborate in these 
same ways. In addition, they can: (1) consider including some academic 
curriculum specialists or vocational accreditation site visit teams; (2) look 
for ways to obtain and use outside funds to benefit the academic development 
of all students; (3) identify incentives for at-risk youth to stay in school 
by developing programs or strategies thdc show work applications for somp of 
their academic subjects; and (4/ articulat: a coherent philosophy and show how 
each academic and vocational offering contributes to that philosophy. 



Employers 

Employers can help improve cooperation between academic and vocational 
teachers by: (1) inviting them to their companies to see how basic skills are 
applied in many jobs; (2) talking to students in both vocational and academic 
classes about the broad set of skills employers expect in those they hire, 
including the ability to work as a team; (3) consider summer internships for 
teachers to give them a taste of working on a team; and (4) expecting that the 
school have a clear philosophy of education and curriculum that includes 
skills relevant to vhe workplace. 



Teacher Training Institutio ns 

In the past, teacher training institutions have tended to prepare high school 
teachers for the curriculum area they will teach. In the future, these 
institutions may want to: ( ) require that )se in all curriculum areas 
learn how to introduce and reinforce basic ckills development in their 
students; (2) provide vocational teachers with a minor in at least one 
academic area so that they are prepared to teach both academic and vocational 
courses; (3) develop ways for college vocational and academic teachers to 
model the collaborative process; (4) develop inservice workshops for classroo 
teachers to improve their ability to work cooperatively; and (5) conduct 
research and review the literature on processes for enhancing teacher 
cooperation. 
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The Sandy Union High School Project 
To Integrate Science Concepts and Vocational Skills 
in the High School Classroom 



At Oregon'." Sandy Uni^n High School, students are offered a combined 
science/vocational education course entitled Environmental Science, which 
takes place in a 40-acre nacure woodland nature preserve that abuts the 
campus. The course and the process teachers and administrators used to 
establish it are described in a booklet ent'Med, A Step-by-Step Guide to 
Integrating Science Concepts and Vocationa. Skill^a in the High School 
Classroom. 

The nature site has been developed by students from the Environmental Science 
course and by other classes that were called upon as the need arose. 
Activities included clearing brush; surveying and layering out a trail, which 
both school and community now use for walking, jogging, and cross-country 
training; designing and building a lituess course (complete with attractive 
signs); identifying plants with student-made plaques, building signs and 
benches along the trail, surveying and constructing two ponds, bridges, and a 
dock for handicapped students; and stocking the ponds with trout. 

Classes that collaborated in the project included drafting, woodworking, 
metals, biology, forestry, botany, zoology, and ^^^r^ysical education. 



Students in drafting helped lay out the trail and made sketches for 
the bridges. Forestry students helped influence the layout of the 
trail by assessing the topography of the entire area and identifying 
plant and animal species. These same forestry classes were able to 
see firsthand the importance--in good timber management--of thinning 
trees. In the process, they discovered one huge old-growth Douglas 
fir. To estimate its age, they invited a timber expert to speak to 
their class. 



Now biology, botany, and zoology classes use the preserve to study plants and 
ar^mals, the canoeing class will use the pond, physical education students 
train on the trail and fitness course, English students are sent there to 
write, and it is likely that art and photography students will follow suit. 
The preserve is also popular with the community, including many retired 
people, who use it year round. 

The process for achieving the unusual degree of cooperation and enthusiasm 
that made the program possible is spelled out in Sandy's booklet. As a first 
step, the administration (led by an extremely supportive principal) surveyed 
teachers to see what science and vocational programs they felt could be 
combine I and how this might be done. Those teachers who responded to the 
survey wre enthusiastic and became the group that later attended a two-day 
brainstorming session. This session was used to identify topics, strategies, 
and resources that could make up a combined course. Later, a smaller group 
fine-tuned the planning, making sure that the resulting course would meet 
state requirements in both vocational and academic areas. (What planners 
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could not know was the degree of cooperation that would take place with other 
eiisting courses.) The booklet also describes the teacher selection, 
evaluation^ and community involvement aspects of the project. 



Information about the project is available from: Dennis Crow, Principal, 
Sandy Union High School District 12, 17100 Bluff Road, Sandy, Oregon 97055, 
(503) 668-8011. 
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Idaho Adirinistrator's Handbook for Assembling 
A Basic Skills Team and Starting a Basic Skills Project 



Idaho's Basic Skills Project began in 1986 as a cooperative venture between 
the State Department of Education and the State Division of Vocational 
Education, whose aim was to improve students* performance in this area. The 
Administrator's Handbook they produced is offered to help others plan similar 
projects . 

The handbook begins with a survey of administrators to see if they want, need, 
will support, and can pay for a basic skills team. Next, the booklet offers a 
chart that helps administrators identify faculty members in 13 academic and 
vocational areas, as well as administrators and counselors who have expressed 
interest in a basic skills project, have special training, are active in 
professional organizations, possess leadership skills, and have time to 
participate. Another chart helps the administrator keep track of teachers 
contacted and their responses, and yet another lists team members* schedules. 

An outline of information team members will want to heve is offered to get 
things off to a smooth start, and a form entitle'^" **Coming to Consensus** is 
included. This form is to be completed 'jy individual members and brought to 
the team's first meeting. It asks teachers to give their definition of **basic 
skills;** say why studt nts don't learn these skills; indicate what teachers, 
administrators, and the district need to do; and state **most pressing needs.** 

More information is available from: Elisabeth Ratcliff at the Idaho Division 
of Vocational Education, (208) 334-3213. 
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vocational education, describes some integration strategies, and presents 12 
examples from various states. 

Pritz, S.G., and Corwe, M.R. Techniques for Joint Effort; The 
Vocational-Academic Approach. Columbus, Ohio; The National Center tor 
Research in Vocational Education, 1986. 

This guide describes teaching techniques that vocat'^^nal and academic teachers 
can use jointly to improve students* basic skills. It documents evidence 
establishing the need to link academic skills instruction to applications in 
vocational tasks if student learning is to be successful. Three options for 
cooperation are presented; sharing, teaming, and staff crossover. 

Ratcliff, E., Administrator's Handbook for Assembling a Basic Skills Team and 
Starting a Basic Skills Project, Idaho State Department of Education, 1987. 

This handbook contains a description and forms administrators can use to set 
up a statewide program to infuse basic skills throughout the curriculum. The 
guide is short, clear, and practical. 

Suter, Paul. "Teaching a New Kind of Shop Talk." Voc Ed Journal, Vol. 59, 
No. 5;31, (August, 1984). 

This article describes partnership between Suter, a communication skills 
instructor at Chemeketa Community College in Salem, Oregon, and Bob Dixon, 
head of the machine/mechanical department on the same campus. The instructors 
enrolled in each other's classes to get a better idea of how the subj zt 
matter interrelates . 

Lucille Cajnpbell-Thrane, Building Basic Skills; Models for Implementation. 
Special Publication Series No. 41, The National Center for Research in 
Vocational Education, The Ohio State University, 1983. 

This repcrt suggests three ways to improve vocational students* basic skills 
proficiency using integrated (infused in vocational education courses), 
non-"integrated (separate, ''tailored'* classes), and combination approaches. 
The author provided a listing of vocational teacher competencies to help 
students improve their basic skills. 

American Vocational Association. Voc Ed Journal Vol. 59, No. 2 (March, 1984). 

This issue's theme is "Teaching the Right Stuff: Where It's Happening 
Today.'* Six articles by teachers and a former vocational student discuss how 
academics and vocational programs must be intertwined. Math and science are 
the dominant themes. 
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Conmunicatioa Skills I; Reading Skills, Writing Skills. Using a Newspaper and 
Communication Skills II; Using the Telephone, Conducting a Meeting, Making a 
Speech. Division of Vocational Education, State Department of Education, 
Columbus, Ohio. 

These two guides are aimed at vocational teachers who choose to help students 
increase reading, writing, and general communication skills. Exainples from 
vocational settings are used. 

Generalizable Mathematics Shills Assessment User Manual and Resource Directory 
(2 volumes) Illinois State Board of Education, 1984. 

These two manuals by the Department of Adult, Vocational and Technical 
Education are designed to show teachers how to identify and address the common 
math skills that cut across a number of secondary vocational programs. 
Color-coded charts nuickly identify basic math applications and tasks from 
various occupational areas. Student skill inventories are provided. The 
resource directory lists a wide variety of instructional materials and 
provides publisher addresses. 

Oregon Department of Education and Oregon State University, 1985. 

Five handbooks designed for vocational educators looking for ways to reinforce 
basic skills in vocational classrooms. Titles include; Computer Skills, 
Mathematics, Reading, Speaking/Listening, Writing. Available at $4.50 each 
title from Oregon Career Development Consortium, Marion Educational Service 
District, 651 High Street N.E., Suite 4, Salem, Oregon 97301. 

Project STAMM and the Georgia Department of Education. Vocational Applied 
Mathematics — a series of self-study workbooks in traditional vocational 
fields. Order auto me':hanics, auto body, food services, construction, health 
occupations, metals, electronics, and electromechanics workbooks from Sopris 
West, Inc., 1120 Delaware, Longmont, CO 80501. Order industrial arts, 
cosmetology, drafting, and graphic arts workbooks from Ronda Packer, 
Vocational Education Materials Center, University of Georgia, Green Street, 
Athens, GA 30602. 



20 



■>4 




Northwest Regional Educational Laboratory 

Dr. Robert R Rath, Executive Director 
Dr Ethel Slmor^-McWilllams, Associate Director 



The Northwest Regional Educational Laboratory (NWREL) is an independent, nonprofit research and 
development institution established m 1966 to assist education, government, community agencies, business 
and labor in improving quality and equality In educational programs and processes by. 

• Developing and disseminating effective educational products and procedures 

• Conducting research on educational products and procedures 

• Providing technical assistance in educational products and procedures 

• Evaluating effectiveness of educational programs and projects 

• Providing training in educational planning, management, evaluation and instruction 

• Serving as an information resource on effective educational programs and processes including network- 
ing among educational agencies, institutions and individuals in th ^ region 



Programt 

C«nttr for Advanc«m«nt of Pacific Education 
John Kofel, Director 
C«ntar for National Origin, Raca, and Sax 

Equity 

Eihel Simon'McWilhams, Director 
Education and Work 
Larry McClure, Director 
Evaluation and Attatsmant 
Gary Estes, Direaor 
LHaracy and Unguaga 
Stephen Reder. Director 



R&D for Indian Education 

joe Cobum, Director 

Rural Education 
Steve Nelson, Director 
School Imprevamant 
Bob Blum. Direaor 
Tichnology 
Don Holznagel, Director 
Waslarn Cantar for Drug-Fraa Schools and 
Communitiat 
Judith A Johnson, Director 



Program Support Services 
Program ar>d Sarvica Coord.nation 

Rex Hagens, Direaor 
Institutional Davalopmant and Communica- 
tions 

Jerry Kirkpatrtck. Director 
Rnanca and Administrativa Sarvicas 

Joe Jones. Director 



Ed Argenbrigh: 

Montana Supenntendent of Public Instruct n 
C J. Baehr 

Manager, Hawai Interactive 
Ttlevi$ion System 

Charles Baiiey 
Educatjon Director 

Washington State Labor Counal AFUCiO 
Roben D Barr 

Dean, OSU'WOSC Schooi of Educaiton 
Oregon State University 

Barbara Bel' 
Attorney 

Great Falls, Montana 

Jacob Block (Secre ary -Treasurer) 
Superintendent 

Missoula Elementary District (Montana^ 

Rama J Bohanek 
Teacher 

Coeur d'Alene Schoo' District (Idaho) 
Frank B Brouille: 

Washington Supenntendent of Public Instruction 

Joanr>e Crosson 

Director, Educational Relations 

Paofic Northwest Bel' 

William Demert 

Alaska Commissioner of Education 

JeanM Dobashi 
Teacher 

Ktu«) Htgh/lntermediate School (Hawaii) 
VameA Duncan 

Oregon Supenntendent of Public in5truct)0n 
Jfrry L Evans 

Idaho Superintendent o' Public Instruction 



Board of Directors 

Earl Fergusori 
Superintendent 

Klamath Falls Union High School Distnct (Oregon) 

Joseph Haggerty 

Prinapal, Bianchet High Schoo' 

Seattle, Washington 

James E Hams 

Beaveaon, School Board (Oregon) 

Richard L Hart 

Dean, College of Education 

Boise State University (Idaho) 

Marlys Henderson 
Teacher 

Fairbanks School Distnct (Alaska) 

Jerry Jaoobson 
Supenntendent 

Idaho Falls Scho:>t District (Idaho) 
John Kohl 

Dean. College of Education 
Montana State University 

Dale Lambert 
Teacher 

Easimont School Distnct (Washington) 

Joe McCracken 
Supertnter>dent 

Lockwood Elementary' District (Montana) 

Richard McCullough 
Superintendent 

La Grande School District (Oregon) 

Zola McMurray 
Business Woman 
Lewiston, Idaho 

G Angela Nagengast 
Teacher 

Great Falls High School (Montana) 



Gloria B Nelson 

Director of Education 

Guam Department of Educati.n 

Edie Orner 
Teacher 

Corvallis School District (Oregon) 

Barney C Parker (Chairman) 
Superintendent 

Independent School Distnct of Boise (Idaho) 

Fred Porneroy 
Superintendent 

Kena' Peninsula Borough Schools (Alaska) 

Dennis Ray 
Superintendent 

Walia Walla School Distnct (Washington) 
Dons Ray 

Fairbanks School Board (Alaska) 
Henry Saoian 

Superintendent of Education 
ComrDonwealth of Northern Mariana Islands 

Tauese Suma 
Director of Education 
Government of American Samoa 

Charles Toguchi 
Superintendent 

Hawaii Department of Education 
Daro Weital 

Director, Office of EducatK)n 
Federated States of Micronesia 

Doyle E Winter (Vice Chairrrwi) 
Superintendent 

Educat)0na! Service District 121 
Seattle. Washington 



NWREL Haadquartert 

101 8.W. Main Straat, Sulta 500 

Portland, Ortgon 07204 

l03*27S-0500 

•r"-^ moss 



Centei for Advancement of Pacific 
Education 
1164 Bishop Street. Suite 1409 
Hor>olutu. Hawaii. 96613 
(608) 533-1746 



Alaska Office 
Goldstein Building , Room 506 
130 Seward Street 
Juneau. Alaska 99601 
(907) 566-4952 



Rocky Mountain Office 
1660 Lincoln Street, Suite 320 
Denver, Colorado 60295 
(303) 630-3675 
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